To prepare to develop a medical school curriculum on substance abuse disorders (SADs), the authors conducted a review of the quality of the sparse published literature.
Conclusions
The literature provides a variety of educational methods to train medical students in SAD detection and intervention skills. This literature is of variable quality and provides limited guidance for development of curricula and medical education policy. Better methods of curriculum evaluation and publication guidelines would help ensure that this literature has a positive impact on educational practice and public health.
Alcohol-anddrug-relateddisorders
are major preventable and treatable personal and public health problems. In the United States alone, drug abuse is responsible each year for more than 25,000 deaths and $100 billion in total economic costs. 1-3 Physicians are often substance abusers' first contact with the health care system, and substance abuse disorders (SADs) have been estimated to be as common as hypertension among patients in primary care practices. 4 Therefore, if physicians and other health care providers were to be appropriately trained in the detection of and initial interventions for problem substance use, they could have an important impact on the treatment of SADs.
The Liaison Committee on Medical Education, the accreditation body for medical schools' undergraduate programs, and the Association of American Medical Colleges have recognized this issue by including design of substance abuse (SA) curricula among their 31 "hot topics." 5 Expert panels, including one sponsored by the White House, have made explicit recommendations for medical student education, emphasizing the growing evidence to support the argument that all health care providers should demonstrate competence in SAD screening, brief intervention, and referral for treatment. 6, 7 Despite the building consensus, undergraduate medical education concerning SA is woefully sparse. Further, the existing literature describing such SA curricula has been criticized for its lack of systematic assessment data to support specific educational approaches. 8 The quality of medical education research in general has been widely criticized, 9 -13 and researchers have attempted to objectively and systematically measure the methodological quality of published studies. In response to this challenge, Reed et al 14 
recently developed the Medical Education Research Study
Quality Instrument (MERSQI), a reliable and validated instrument which provides a standardized framework for assessing published reports of medical education research. Higher MERSQI scores have been shown to be predictive of editorial decisions and are associated with studies with external funding; higher expert quality scoring, three-year citation rates, and journal impact factors; and the number of previous medical education publications by the first author. 14, 15 As we prepared to develop a model medical school curriculum on SA, we sought to identify what works by surveying and evaluating the quality of the literature. In this study, we report MERSQI scoring of the existing literature on undergraduate medical education in SA (specifically, alcohol and drug abuse), discuss general trends, and make recommendations for future research based on this review.
Method

Identifying the literature
In January 2009, the first author (D.K.) systematically searched MEDLINE (1950 through December 2008) using OVID, PsycINFO, and PubMed to identify articles concerning undergraduate medical education on SA issues. With the help of medical librarians at the New York University School of Medicine, she searched the following pairs of keywords: substance-related disorders AND medical education (undergraduate medical education), substance-related disorders AND curriculum, alcoholism AND medical education (undergraduate medical education), and alcoholism AND curriculum. We decided to exclude tobacco from the MeSH terms of "substance-related disorders" because there was a recently published, comprehensive review of tobacco intervention training. 16 These keyword searches yielded 193, 474, 161, and 256 studies, respectively, for a total of 1,084 studies. By reviewing study titles for mention of relevant terms (e.g., medical students, substance abuse, clerkship, intervention, evaluation) and then reviewing their abstracts, D.K. eliminated 1,034 studies. Further restricting the remaining 50 studies to those that involved interventions or evaluations related to medical students' competence in SADs or alcoholism (but not tobacco) resulted in 37 studies. Two authors (D.K. and A.K.) eliminated 6 more papers because those papers offered insufficient data to determine MERSQI scores, leaving us with 31 studies for this review.
Determining contact hours and content
The first author (D.K.) conducted a detailed review of the 31 studies, comparing curriculum descriptions and instructional techniques to make best estimates of the contact hours per student (defined as number of hours devoted to lectures, Web-based activities, seminars, and clinical activities) as well as the interventions and content included in the curriculum.
MERSQI scoring of the literature
The MERSQI 14 assesses the quality of published medical education research reports on 10 items in six domains: study design, sampling method (number of institutions involved and response rate), type of data, validity of evaluation instrument, data analysis, and outcomes (see Table 1 ). In each domain, the maximum score is 3; the total possible MERSQI score for any study is 18, with a range of 5 to 18, with higher scores reflecting more rigorous study designs and valid outcome measures.
Before using the MERSQI in this study, two authors (D.K., A.K.) reviewed its correct application with Darcy A. Reed, MD, MPH, the author of the measure, on 5 randomly selected studies from our set of 31 in April 2009. Then, three other raters (A.T., E.G., J.L.), working independently, practiced using the MERSQI on three studies from the tobacco curriculum literature and reviewed their scoring with A.K. and D.K. to clarify the meaning of each item in the scoring schema and improve consistency among all five raters.
Each of the 31 studies in our set was rated by four authors using the MERSQI. First, D.K. and A.K. scored the studies independently. They discussed their ratings in depth and documented their decisions about applying MERSQI coding in a written MERSQI scoring manual they provided to the other raters as a training reference. Because of this highly integrated process, they decided to report their final MERSQI scores as one average score. Next, each article was scored by two of the other three raters (J.L., A.T., E.G.), using the MERSQI scoring manual. The raters' scores (three effective raters: [1] A.K. and D.K., scores averaged, [2] E.G., [3] either A.T. or J.L.) were used to calculate intraclass correlation coefficients (ICCs) to determine interrater reliability. Each study was scored at the highest possible level for each of the 10 MERSQI items, as per the published protocol. 14 The ICC for total MERSQI score was 0.82 (95% confidence interval: 0.70 -0.90).
Determining citation rates, impact factors, and correlations with MERSQI score
The first author (D.K.) used ISI Web of Knowledge to determine the three-year citation rate for each study: She looked up the article and then manually counted the number of citations for up to three years after the publication date. She used Journal Citation Reports to identify the impact factor of the journal in which the study was published. 17 Spearman ranked correlation coefficient () was calculated to assess the relationship between ranked variables using SPSS version 18 (SPSS Inc., Chicago, Illinois).
Results
Study participants, contact hours, interventions, and outcomes
The participants in the 31 studies detailed in Appendix 1 included firstyear to fifth-year medical students in the United States (23, or 74.1% of the studies), Australia (5, or 16.1%), Canada (2, or 6.5%), and Sweden (1, or 3.2%). Eleven (35.5%) of the studies involved preclinical medical students (years 1 and 2), 17 (54.8%) involved clinical medical students (years 3, 4, and 5), 2 (6.5%) involved both preclinical and clinical medical students, and 1 (3.2%) did not report these data. Nine (29.0%) of the studies focused on alcohol abuse curricula, 4 (12.9%) studied illicit drug use curricula (e.g., marijuana, cocaine, heroin), and 18 (58.1%) included both. SA during pregnancy was the focus of 2 (6.5%) of the curricula studied. Among the 26 studies reporting contact hours, the mean was 29.25 hours (range: 0.83-200 hours). Twenty-five (80.6%) of the studies included specific information on the content of the curriculum (see "Competencies addressed" in Appendix 1).
Whereas all 31 studies claimed to show improvement in educational outcomes, 8 (25.8%) only assessed students after they completed the curriculum, 11 (35.5%) showed improvement of outcomes from baseline to postintervention, and 4 (13%) found different types of instructional strategies to be equally effective. The majority of studies conducted outcome assessment immediately following students' participation in the curriculum or within an unspecified time frame during a clinical clerkship. A variety of assessment tools were used. Table 1 summarizes the MERSQI scores for the 31 studies by item and domain. The mean total MERSQI score was 10.42 (range: 6.33-14.83). Appendix 1 presents a detailed review of the 31 studies, ordered from highest to lowest MERSQI score.
MERSQI scores
Citation rates and impact factors
The mean three-year citation rate for the 26 studies indexed in the ISI Web of Knowledge was 1.46 (range: 0 -5). The mean journal impact factor for the 17 articles indexed in the Web of Knowledge was 2.83 (range: 0.825-9.127). 
Content (purposeful process to
Relationships to other variables
Correlations with MERSQI score
MERSQI score was correlated with more recent year of publication ( ϭ 0.35, P ϭ .05) and three-year citation rate ( ϭ 0.49, P ϭ .01), suggesting improvement of the literature over time. It was not correlated with journal impact factor. In addition, there was no statistically significant relationship between the MERSQI score and the number of contact hours in the curriculum or whether the study contained specific information on the content of the curriculum.
Studies with the highest and lowest MERSQI scores
The study with the highest MERSQI score 18 demonstrated that third-and fourth-year medical students who participated in a three-hour workshop on problem drinking and alcohol dependence demonstrated better skills at assessing and managing a patient with problem alcohol use than did students in the control group. Four months later, they maintained more positive attitudes, higher self-efficacy, and greater knowledge concerning the issue than did the control group students. The study earned a high MERSQI score because it was a multiple-institution, randomized controlled trial that assessed skillsperformance outcomes and had a high response rate. The study with the lowest MERSQI score 19 reported, without comparison with a control group, an increase in third-year medical students' knowledge and an improvement in their attitudes toward drug abusers following one day at a local methadone maintenance clinic, where students attended seminars and interviewed patients.
Discussion
The literature shows that teaching medical students about alcohol and drug abuse can improve their knowledge, skills, and self-efficacy in the short term (i.e., four months). Although medical educators around the world are developing ways to teach this material, there is little evidence available to support one teaching method over another, and there is no evidence regarding long-term retention of knowledge or skills. There has been a call for longitudinal follow-up studies to determine whether long-term practice is affected, but there is little momentum, and few resources are available for such costly endeavors. 11, 20 We found that the medical education literature on teaching students about SADs, like other medical education literature, has improved over time as suggested by the positive correlation between higher MERSQI score and more recent year of publication. This trend may be attributed to the increasing attention being paid to building a rigorous evidence base for medical education practice and policy and the development of medical education research as a discipline. [21] [22] [23] The correlation of the quality of the literature (MERSQI score) with the three-year citation rate, not the journal impact factor, may reflect the emerging nature of the work.
In this study, we found the MERSQI to be a useful tool to measure the quality of medical education research. By ensuring that raters were carefully trained, we obtained good interrater reliability and produced scores similar in range to those reported by the instrument developers, suggesting that the MERSQI is applicable across various types of medical education literature. 14 Of note, however, is a limitation: The MERSQI does not account for whether the study reports immediate postcurriculum outcomes evaluating short-term recall versus outcomes measured at some temporal distance from the educational intervention that would indicate more enduring retention of learning. Five of the 31 studies measured longer-term outcomes. 17,24 -27 Guidance for instructional design
Although we had hoped to identify compelling evidence supporting certain instructional approaches over others, the inconsistent reporting in the published literature prevented us from determining the best methods for ensuring that medical students will be able to effectively identify and intervene with patients struggling with SADs. Although further work is needed, a few of our specific findings are consistent with general educational principles and theory and, therefore, can provide guidance for curriculum development.
Of the six studies that compared types of instructional strategies, 28 -33 four showed the different interventions to be equally effective in improving short-term outcomes. 28 -31 In general, the literature showed the more effective modalities to be active and experiential, such as structured role-play with standardized patients who function as instructors. This finding is consistent with the related medical education literature about tobacco, which suggests that the most effective curricula emphasize active practice of skills over passive instructional methods. 16 In addition, despite lack of comparison groups in some studies, we found evidence that 4. Researchers should ensure that they provide sufficient information to permit others to evaluate and reproduce their curriculum or intervention. This may be a challenge for authors who write one article about their work (few authors had more than one study published on a single project) because they must balance providing detailed, structured curriculum descriptions and describing evaluation methods and results. Further, those medical education researchers who have multiple publications about the same intervention would benefit from standards addressing how to identify their other work, similar to the standards established for other research areas. 41 In addition, researchers would benefit from publication policies that impose structures for curriculum descriptions and encourage linked publications. Finally, authors could prevent loss of information by making detailed appendixes available to interested readers.
Conclusions
SADs are an important health issue, and there is obvious interest in educational interventions as reflected in the volume of the publications, most of which do not provide enough evidence for effectiveness to be useful to educators building curricula. The challenge for undergraduate medical educators is clear: Medical educators must define, design, implement, and evaluate curricula to ensure that all medical school graduates, across disciplines and specialties, have the basic skills they require to address SADs in their patients. Institutions and clinical disciplines need to collaborate on producing larger, richer, and more rigorous evaluations of these interventions to ensure that they contribute meaningfully to educational science and improve clinical outcomes. Fifth-year medical students at the University of Newcastle and University of Sydney, Australia In 2 controlled trials, 154 students received either a didactic alcohol education program or didactics plus skills-based training.
Pre-and postintervention videotaped interviews with
SPs were assessed by raters using a written rating scale (the pretest and posttest). The educational approach used had no effect on posttest scores. Second-year medical students at the University of Nevada School of Medical Sciences Forty-eight students were given a 28-hour course on SA, including history, epidemiology, and a conceptual overview. Topics/activities included the impact of advertising, management of overdose and withdrawal, medical complications, psychological aspects, cultural aspects, treatment methods, field trips to treatment programs, assessment of treatment programs, panel of basic and behavioral scientists, detection technology, legal aspects, role of the physician, physician susceptibility, and prevention.
Pre-and posttest knowledge and attitude measure.
Significant positive changes in attitudes:
Students reported feeling less upset when they encountered alcoholics, "hard" drug abusers, "soft" drug abusers, compulsive smokers, and obese overeaters, as well as having a more positive view of the physician's role in the treatment of substance dependence. Students' personal experience with alcohol and other drugs was shown to have an influence on attitude changes. Third-year medical students rotating through psychiatry clerkship at the Loma Linda University School of Medicine As part of the 6-week psychiatry clerkship, 153 students were assigned either to a 1week addiction treatment experience at an intensive outpatient VA addiction treatment program (70%) or to an addiction treatment program at a private university-based psychiatric hospital (30%). Third-year medical students rotating through psychiatry clerkship at New York University School of Medicine The 36 students were rotating through a required 5-week psychiatry rotation on 4 general psychiatry units at a major public urban teaching hospital. Most patients were dually diagnosed with SA and mental illness.
Pre-and postclerkship
The study describes a 1-hour lecture on spirituality and Alcoholics Anonymous, but that was in addition to other lectures that were part of the clerkship.
Pre-and postclerkship evaluation of attitudes toward AA (spiritually based treatments) via 17-item questionnaire. At the beginning of the clerkship, students rated a spiritually oriented approach as important in addiction treatment as a biological approach, whereas at the end of the clerkship, they rated the biological approach as more important.
N/A
8.83
Ungerleider et al, 1992 38 First-and second-year medical students at the UCLA School of Medicine More than 180 students participated in 16 hours of elective, small-group, interactive teaching seminars (IATs), which covered 12-step programs and prevention/education and included law enforcement and treatment site visits. Students taught one another. Seminars used audiovisuals, roleplays, and SPs in a report/debate format.
Pre and post SAAS* administration (50 items). IATs changed students' attitudes on about one-third of SAAS* items and decreased students' uncertainty about SA issues on several other items. However, some items that dealt directly with key issues did not show a change in mean score or response distribution following the IATs. Eight-question, anonymous written questionnaire. More than 90% of the 89 respondents believed that the clips helped them recognize these syndromes and appreciate their potential severity. All students believed that the movie clips would help them remember the syndromes, with more than 90% reporting that it would help very much.
N/A 6.50
Confusione et
al, 1982 19 Third-year medical students rotating through family medicine clerkship at SUNY Stony Brook Students (n ϭ 61) spent 1 day at local methadone maintenance clinic. They attended a series of seminars and interviewed 2 patients.
Questionnaire at end of program, evaluating students on their knowledge, attitudes, and level of participation in the drug abuse treatment program. The students on the whole showed an increase in knowledge and an improved attitude toward drug abusers' health care needs.
S, BI, RT ).* † S indicates screening; BI, brief intervention; RT, referral for treatment; N/A, not enough information to assess objectives.
